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The population changes of the five major invasive species 
over an average period of thirteen years between 1966 and 
1976 to 1980 are described and discussed in detail , with 
shorter observations on three additional invaders of less im-
portance. The general trends and principles revealed in the 
survey are discussed and suggestions made for their 
practical application in management. 
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Die veranderinge in die plantbevolkings van die vyf hoofin-
dringerspesies oor 'n gemiddelde periode van dertien jaar 
tussen 1966 en 1976 tot 1980 word in detail beskryf en 
bespreek. Kort waarnemings van drie addisionele indringer-
spesies van minder belang word ook gegee. Die algemene 
neigings en beginsels wat uit die opname afgelei kan word, 
word bespreek en voorstelle vir hulle aanwending in die 
bestuurspraktyk word gemaak. 
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Introduction 
The survey of alien woody plants carried out in 1966 and 
reported by Taylor & Macdonald (1985) was repeated between 
1976 and 1980 to compare population changes in the Cape 
of Good Hope Nature Reserve with those on the northern 
Peninsula over a similar period of time (Hall 1961; McLachlan 
et a/. 1980). 
Sampling methods 
In the re-survey of 1976 to 1980, the 99 plots were located 
by the same means as in the 1966 survey (Taylor & Macdonald 
1985), with the additional aid of the 1966 site photographs 
which proved most useful in determining the exact position 
of the original plots. The same data were recorded in the 
second as in the first survey. In both surveys plants occur-
ring in the sample plots were recorded in three height classes: 
less than one foot (0,3 m), one to six feet (0,3 to 1,8 m) and 
over six feet (I ,8 m). [Length measurements were originally 
made in British units, still commonly in use in 1966. Since 
the equivalent metric units are approximations, these are 
given, throughout the paper, in brackets following the British 
units.] To maintain comparability with the results of the first 
survey all Eucalyptus spp. are here treated as constituting a 
single taxon even though the group was identified to the spe-
cies level in the second survey. The location of the plots and 
the major features of the Reserve are shown in Figure 1. 
To analyse the factors predisposing a site to invasion by 
these alien species the location of the plots according to the 
major plant community groupings (after Taylor 1984) and 
mean annual rainfall zones (after Gasson, in press) were 
obtained and the distribution of aliens according to these 
groupings was calculated. 
Population changes over an average period of thirteen 
years 
In the second survey 13 alien woody species were found to 
be growing in areas of indigenous vegetation within the 
Reserve (Table 1). Two of the ten species recorded in the first 
survey, Cupressus macrocarpa and Lantana camara, were ab-
sent in the second survey, whereas five previously unrecorded 
species, Albizia lophantha, Hakea suaveolens, Myoporum 
serratum, Phoenix sp. and Pinus ha/epensis, were recorded 
in the sample plots for the first time. 
Table 1 reflects the change in frequency of occurrence of 
alien species in the Reserve over the period between the sur-
veys. In both surveys eight plots were found to be entirely 
free of alien plants; three of these plots were free of aliens 
in both surveys, five of the plots free of aliens in 1966 hav-
ing been invaded by the second survey, whereas five plots with 
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Figure 1 A map of the Cape of Good Hope Nature Reserve showing the location of the sample plots and the major physical features 
of the area. 
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Table 1 Percentage frequency of occurrence of alien woody plant taxa in the 99 
sample plots (sample plots circular with radius = 200 yds (183m), area = 10,5 ha) 
Percentage frequency 
Species or group of species Common name 1966 1976- 80 
Acacia cyclops A.Cunn. ex G. Don Rooikrans 79 86 
Acacia longijolia (Andr.) Willd. Long-leaved wattle 10 18 
Acacia mearnsii de Wild. Black wattle 
Acacia saligna (Labil.) Wend!. Port Jackson 40 59 
Albizia /ophantha (Willd.) Benth. Stink bean 0 3 
Cupressus macrocarpa Hartweg Monterey cypress 2 0 
Eucalyptus spp. a Gum trees 7 10 
Hakea suaveo/ens R. Br. Sweet hakea 0 I 
Lantana camara L. Lantana 0 
Leptospermum /aevigatum F. Muell. Australian myrtle 2 2 
Myoporum serratum R. Br. Manatoka 0 
Phoenix sp. Phoenix palm 0 
Pinus halepensis Mill. Aleppo pine 0 I 
Pinus pinaster Ait. Cluster pine 23 16 
Pinus pinea L. Stone pine I 2 
Plots having no alien plants 8 8 
a includes E. c/adocalyx F. Muell., E. g/obulus Labill., E. gomphocepha/a A. de Candolle and E. 
/ehmannii (Schau .) Benth. 
light infestations in 1966 had no aliens recorded on them in 
the later survey. 
Of the species that were recorded in both surveys, Acacia 
longifolia spread most rapidly - from !Oo/o of the sites in 
the first survey to 180Jo in the second- an increase of 800Jo 
on the 1966 infestation. Acacia saligna showed an approxi-
mately 400Jo increase on the 1966 infestation (400Jo of sites 
to 590Jo) while Acacia cyclops, the most widespread invader, 
spread to only about 90Jo of the new sites. In the second sur-
vey these three acacias headed the list of serious invaders and 
one or more of the three occurred in 890Jo of the sample sites 
in the Reserve. 
Surprisingly, the occupation of sample sites by Eucalyptus 
species increased by approximately 400Jo compared with the 
first survey, but the total site infestation of IOOJo in the second 
survey does not give cause for serious alarm. The three plots 
occupied by Eucalyptus spp. since the first survey had all been 
invaded by the species E. lehmannii while one of these had 
also been invaded by E. gomphocephala. Pinus pinea in-
creased in occurrence from one to two sites, whereas the fre-
quency of occurrence of Acacia mearnsii and l.eptospermum 
/aevigatum was unchanged. 
Pinus pinaster, the third most widespread invader in 1966, 
was reduced by 300Jo through management- from 230Jo to 
160Jo of sites - and two species with minimal occurrence 
in 1966, Cupressus macrocarpa and Lantana camara, were 
effectively eradicated on the sample sites. 
Population changes in relation to ecology 
The status of most invasive species changed over the monitor-
ing period. The following remarks and conclusions are based 
on field observation and an interpretation of Tables 1- 8 and 
Figures 2- 6. 
Acacia cyclops (Figure 2) 
0 
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Ever since the inception of the Reserve sporadic attempts have 
been made to control alien vegetation, especially A . cyclops 
which has by far the widest distribution and densest infesta-
tion of any alien in the Reserve. Despite these efforts, the 
Figure 2 Distribution of Acacia cyclops showing the density classes 
recorded at each plot. 
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number of sites infested with this species increased by near-
ly 90Jo during the monitoring period (Table 1). The number 
of densely infested sites (>400 individuals) doubled (Table 
2). Dense infestations in coastal communities and thicket -
the latter usually occurring on well-drained sands near the 
coast - increased by 40% (Table 6) and the frequency of 
occurrence of A. cyclops in quadrats in coastal communi-
ties reached saturation point (Table 5: 10). Locally, it is only 
the coastal and thicket communities that have indigenous 
fleshy-fruited plants as important constituents of their flora 
(Taylor 1984). The frugivorous birds which frequent these 
communities are presumably responsible for the widespread 
distribution of A. cyclops within them (Middlemiss 1963; 
Glyphis et a/. 1981). 
Table 2 The percentage of the 99 sample plots in four 
density classes of the total plant population for each 
taxon 
Survey date and Density class" 
1966 1976-80 
Species or group a b c d a b c d 
Acacia cyclops 21 47 19 13 14 44 16 26 
Acacia longijolia 90 2 3 5 82 14 1 3 
Acacia mearnsii 99 0 0 99 1 0 0 
Acacia saligna 60 27 3 10 41 37 8 14 
Albizia lophantha 100 0 0 0 97 2 I 0 
Cupressus macrocarpa 98 2 0 0 100 0 0 0 
Eucalyptus spp. 93 4 1 2 90 5 1 4 
Hakea suaveolens 100 0 0 0 99 I 0 0 
Lantana camara 99 1 0 0 100 0 0 0 
Leptospermum laevigatum 98 0 1 1 98 0 0 2 
Myoporum serratum 100 0 0 0 99 0 0 
Phoenix sp. 100 0 0 0 99 0 0 
Pinus halepensis 100 0 0 0 99 0 0 
Pinus pinaster 77 17 4 2 84 II 4 1 
Pinus pinea 99 0 0 98 2 0 0 
a Density classes (Plants/ 10,5 ha circular quadrat); a 0, b = 
1- 100, c = 101-400, d = ::::400 
A. cyclops was the only species with dense infestations in 
the lowest rainfall zone (a, Table 8). This reflects its prepon-
derance in the low rainfall coastal communities west of the 
plateau rim where there was a marked increase during the 
monitoring period. The deep, porous sands of the coast are 
more likely to be the overriding factor here, rather than the 
low rainfall. 
The widely differing figures for Upland Mixed Fynbos 
above 150 m in altitude (Tables 5 & 6) may have equally 
serious implications. Since the dense infestations are low 
(Table 6: 1 & 1) but the overall infestations are high (Table 
5: 8 & 10), the main infestation must be in the light to 
medium categories. These, although perhaps not visually evi-
dent now, could, after fire, rapidly increase in density. The 
fact that these values are paralleled by the equivalent values 
for the higher rainfall zones (Tables 7 & 8: c & d) bears out 
the observation that the uplands receive more rainfall than 
the lowlands. The highest Upland Mixed Fynbos samples are 
on the summits of Judas Peak (plot 98) and Paulsberg (plot 
99) which both show a considerable increase in density (Figure 
2). The anomalous case of Vasco da Gama Peak (plot 100) 
which showed maximum infestation in both surveys, was dis-
cussed in the first paper (Taylor & Macdonald 1984). 
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The lowest infestations of A. cyclops - although still high 
in comparison with other invaders - are found in the restio-
naceous communities of the plateau (Table 5). Tussock Marsh 
occurs on peaty soils that are often waterlogged in winter, 
a habitat particularly unsuited to A. cyclops which appears 
to have reached the limit of its spread here (Table 5: 6 & 6). 
Plateau Fynbos occurs in rather better drained situations and 
A. cyclops is still expanding its distribution in this commu-
nity (Table 5: 5 to 7). 
Acacia saligna (Figure 3) 
With an increased occurrence of about 40% (Table 1), A. 
saligna took second place both in rate and extent of infesta-
tion. Its long-standing concentration in the north, where it 
was introduced for shade and shelter on the richer soils 
around old farmsteads, was increased during the monitoring 
period because no clearing was done there before the second 
survey, hence the larger number of dense infestations there 
(Figure 3). The steady increase of overall infestation in all 
density classes (Table 2: b, c & d) is offset by a decrease of 
light infestations of tall individuals (Table 3: b), probably by 
the removal of small clumps, which seems to have been a 
common management operation during the monitoring 
period (e.g. Figure 3, plots 20, 22, 36, 43, 61, 71, 72 & 79). 
On the other hand, the sporadic large increases in density 
(e.g. Figure 3, plots 9, 11, 48 & 75) may be attributed to the 
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Figure 3 Distribution of Acacia saligna showing the density classes 
recorded at each plot. 
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Table 3 The percentage of the 99 sample plots in four 
density classes of the plants greater than 6 ft (1,8 m) 
in height for each taxon 
Survey date and Density class• 
1966 1976-80 
Species or group a b c d a b c d 
Acacia cyclops 34 52 6 8 38 43 6 13 
Acacia longijolia 91 5 2 94 3 0 3 
Acacia mearnsii 99 I 0 0 99 0 0 
Acacia sa!igna 64 27 2 7 72 14 4 10 
Albizia lophantha 100 0 0 0 98 2 0 0 
Cupressus macrocarpa 98 2 0 0 100 0 0 0 
Eucalyptus spp. 95 3 I I 92 4 0 4 
Hakea suaveolens 100 0 0 0 99 I 0 0 
Lantana camara 99 I 0 0 100 0 0 0 
Leptospermum laevigatum 98 2 0 0 99 0 I 0 
Myoporum sen·atum 100 0 0 0 99 0 0 
Phoenix sp. 100 0 0 0 99 0 0 
Pinus ha/epensis 100 0 0 0 99 I 0 0 
Pinus pinaster 79 18 3 0 88 10 2 0 
Pinus pinea 99 0 0 98 2 0 0 
a Density classes (Plants/10,5 ha circular quadrat); a 
1- 100, c = 101 - 400, d = >400 
0, b = 
many small wild fires that occurred during this period (D. 
Clark, pers. comm. Cape of Good Hope Nature Reserve, P.O. 
Box 62, Simonstown 7995); fire stimulating germination in 
this species (Taylor & Macdonald 1984). 
The apparent preference of A. sa/igna for coastal commu-
nities may be misleading (Table 5). Many of the A. saligna 
sites in the coastal zone are on the deep black sands of small 
coastal pans bearing a community similar to Restionaceous 
Tussock Marsh but covering areas too small to be shown in-
dividually on the map. 
The preference for plateau sites is also marked, but whereas 
infestation of the moist Restionaceous Tussock Marsh sites 
is high but static (Table 5: 6 in both surveys), infestation of 
the better drained Restionaceous Plateau Fynbos is increas-
ing fast (Table 5: 4 to 7) but has not yet reached dense propor-
tions {Table 6). The spread of A. saligna in Plateau Fynbos 
25 
- a less favourable habitat for this species - has been facili-
tated by the proximity of the heavy infestation of Tussock 
Marsh on the plateau. 
In all communities except Tussock Marsh there was an 
increase in the proportion of sites infested (Table 5), and in 
Table 4 The percentage of the 99 sample plots in four 
density classes of the plants less than 1 ft (0,3 m) in 
height for the most frequent taxa 
Survey date and Density class• 
1966- 67 1976-80 
Species or group a b c d a b c d 
Acacia cyclops 52 39 4 5 31 44 14 11 
Acacia longijolia 92 5 2 91 6 I 2 
Acacia saligna 78 16 I 5 56 30 3 11 
Eucalyptus spp. 95 3 I 92 4 0 4 
Pinus pinaster 92 7 0 94 5 0 I 
a Density classes (Plants/ 10,5 ha circular quadrat); a 0, b 
1- 100, c = 101 - 400, d = >400 
low-altitude communities the proportion of dense stands has 
also increased (Table 6). High-altitude communities and 
thicket, where there were no dense stands despite an overall 
increase, displayed the same 'tip of the iceberg' effect as that 
noted for A. cyclops. The general pattern of A. saligna in-
festation (Figure 3) shows a spread to favourable sites on the 
central plateau relatively far from the source. Worse than this, 
however, is the tendency, which has appeared since the first 
survey, to spread to unfavourable and further removed sites 
such as plot 97 (on the shoreline) and 100 (the top of a moun-
tain). This underlines both the aggressiveness and the adap-
tability of A. saligna - a dangerously invasive species. 
Acacia longifolia (Figure 4) 
The 800Jo increase of infestation of A. longifolia (Table I) 
is accounted for partly by short distance spread northwards 
from early sites along the Krom River valley, and partly by 
more attenuated spread southwards as far as 6 km from the 
nearest Krom River site (Figure 4). This considerable exten-
sion of its range took place despite partial clearing, in the 
Table 5 Proportion (x10) of the sites in each of the major plant communities that have infestations 
of the most frequent alien taxa 
Communities 
Upland Mixed Fynbos Restionaceous 
Coastal Thicket 
communities <150m alt. >150m alt. Plateau Fynbos Tussock Marsh communities 
Ia 2b Ia 2b Ia 2b Ia 2b Ia 2b Ia 2b 
Species or group n = l5 n = 33 n = l2 n = l2 n = l9 n = 6 
Acacia cyclops 9 10 9 9 8 10 5 7 6 6 7 8 
Acacia longijo/ia I 3 2 0 0 3 3 0 0 
Acacia sa!igna 5 7 4 6 4 4 7 6 6 2 3 
Eucalyptus spp. 0 0 0 I I I 0 2 2 2 2 
Pinus pinaster 2 2 2 0 2 0 5 4 0 0 
n = number of sites in each vegetation category 
NB. Site 91 could not be included in this table as its vegetation type was atypical, and the original community was not deter-
mined for site 98, so that only 97 sites were included 
a Survey number I first survey in 1966 
b Survey number 2 =second survey, 1976-1980 
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Table 6 Proportion (x10) of the sites in each of the major plant communities that have dense infesta-
tions of the most frequent alien taxa (Dense = >200 individuals/10,5 ha) 
Communities 
Upland Mixed Fynbos Restionaceous 
Coastal Thicket 
0 
communities <150m alt. 
Ia 2b Ia 2b 
Species or group n =l 5 n=33 
Acacia cyclops 5 7 I 3 
Acacia longijolia 0 0 0 
Acacia saligna I 3 I 3 
Eucalyptus spp. 0 0 0 I 
Pinus pinaster 0 0 0 0 
n = number of sites in each vegetation category 
NB. Only 97 sites were used in this analysis, see Table 5 
a Survey number 1 first survey in 1966 
b Survey number 2 = second survey, 1976 - 1980 
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Figure 4 Distribution of Acacia longijolia showing the density 
classes recorded at each plot. 
central parts of its 1966 distribution (Figure 4, plots 12, 16 
& 17), of medium and dense infestations (Table 2: c & d) 
during the monitoring period. 
The concentration of A. longifolia in the higher rainfall 
sites (Table 7: c) confirms its preference for moister habitats. 
Although dense stands remained concentrated in the moist 







2b I" 2b Ia 2b Ia 2b 
n=l2 n = l2 n=l9 n = 6 
I 2 I 2 5 7 
0 0 0 2 2 0 0 
0 0 0 2 4 0 0 
0 0 0 I 2 0 0 
0 0 0 2 2 0 0 
Table 7 The proportion (x10) of sites in each mean 
annual rainfall zone having infestations of the most fre-
quent alien taxa 
Survey year and Rainfall zonea 
1966 1976 - 80 
a b c d a b c d 
Species or group n = ll n = 31 n = 51 n = 6 n = ll n = 31 n = 51 n = 6 
Acacia cyclops 8 10 7 7 10 9 8 10 
Acacia longijolia 0 0 2 0 0 I 3 0 
Acacia saligna 0 4 5 2 5 6 6 3 
Eucalyptus spp. 0 I 2 0 I I 2 
Pinus pinaster 0 0 4 5 0 0 3 0 
n = number of sites in each mean annual rainfall zone 
a Rainfall zones (mm): a = <400, b = 401 - 500, c = 501 - 600, 
d = >600 
Table 8 The proportion (x10) of sites in each mean 
annual rainfall zone having dense infestations of the 
most frequent alien taxa (Dense = >200 individuals/ 
10,5 ha) 
Survey year and Rainfall zonea 
1966 1976 - 80 
a b c d a b c d 
Species or group n=ll n = 31 n = 51 n =6 n=ll n = 31 n = 51 n = 6 
Acacia cyclops 7 4 0 8 5 2 
Acacia longijolia 0 0 I 0 0 0 I 0 
Acacia saligna 0 0 2 0 0 3 0 
Eucalyptus spp. 0 0 0 0 0 0 0 
Pinus pinaster 0 0 0 0 0 0 
n = number of sites in each mean annual rainfall zone 
a Rainfall zones (mm): a = <400, b = 401-500, c = 501 - 600, 
d = >600 
Restionaceous Tussock Marsh community which is the most 
favourable habitat for the species (Table 6), lighter infesta-
tions had become firmly established in all other communi-
ties except high-altitude fynbos and thicket in the second 
survey (Table 5). The elimination of the infestation in Up-
land Mixed Fynbos above 150 m-altitude reflects management 
S. Afr. J. Bot., 1985, 51(1) 
control at the Smitswinkel plot (no. 41). 
The high rate of increase of this species, its long distance 
dispersal and its spread to a wide range of habitats, makes 
A. longifolia an invader of formidable potential. 
Pinus pinaster (Figure 5) 
The early clearing reported in the first paper (Taylor & Mac-
donald 1985) continued during the monitoring period, hence 
P. pinaster was the only major species of which overall site 
infestation decreased appreciably- by about 300Jo (Table 1). 
The map (Figure 5) shows the extent of this clearing, particu-
larly at low-density sites in Plateau Fynbos to the south of 
the main infestation (Table 5). It also shows the continuing 
reduction, by felling, of the dense northern infestations (cf 
Table 2d) where the remaining stands occurred at reduced 
densities in the second survey (e.g. plots 12 & 16), probably 
reflecting the seedling regeneration that normally follows 
clearing. The increased density at plot 11 is almost certainly 
due to regeneration from a few mature trees which had been 
killed by fire. 
P. pinaster is known to be a site-tolerant species, and this 
is substantiated by its penetration into all communities ex-
cept thicket (Table 5). The apparent concentration of this spe-
cies in the moist Tussock Marsh community (Tables 5 & 6) 
can most probably be attributed to its originally being 
planted around old farmsteads in the fertile valleys that sup-
port this community. It shows no preference for moist com-
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Figure 5 Distribution of Pinus pinaster showing the density classes 
recorded at each plot. 
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munities as such. In contrast to the position in the northern 
Peninsula (Hall 1961; McLachlan eta/. 1980), P. pinaster is 
not a serious problem at Cape Point. This is due not only 
to the early and sustained action by the authorities but also 
to the lack of large source areas nearby. With continued ac-
tion and vigilance this species could soon be eliminated from 
the Reserve. 
Eucalyptus spp. (Figure 6) 
Figure 6 shows an increase in density of long established in-
festations near the old northern farmsteads where most of 
the significant increases of dense stands over 1,8 m (6 ft) tall, 
shown in Table 3, would have taken place. As in the case of 
Pinus pinaster, the concentration of dense stands in Restio-
naceous Tussock Marsh (Table 6) reflects these occurrences 
at old farm sites, rather than a preference for moist habitats 
as such. 
Only three new sites were infested during the monitoring 
period. The low-density occurrence at plot 23 represents a 
spearhead extension of the dense infestation at the Klaas-
jagersberg settlement (18) that arose from the windbreaks of 
E. gomphocephala and E. lehmannii that were planted there 
many years ago. The new low-density infestation recorded at 
plot 11 on the Krom River is almost certainly a consequence 
of waterborne dispersal of E. lehmannii seeds from the es-
tablished infestations on the Klaasjagers tributary of the 
Krom River. The spread of Eucalyptus spp. down rivers is 
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Figure 6 Distribution of Eucalyptus spp. showing the density classes 
recorded at each plot. 
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a frequently observed, albeit poorly documented, phenome-
non throughout southern Africa. The new high-density oc-
currence at plot 75 most likely represents an explosive increase 
of post-burn seedling regeneration of E. lehmannii from a 
known small patch which in 1966 (before the fire) was out-
side the plot boundary. 
The two species, E. gomphocephala and E. lehmannii, the 
commonest Eucalyptus spp. at Cape Point, regenerate from 
both seed and coppice. Of the two, E. lehmannii is the more 
vigorous seed regenerator, especially after fire, and is decidedly 
the greater threat to the indigenous vegetation. 
Three more invasive species that we consider potentially 
dangerous in the Reserve are discussed below. Because of their 
present low frequency, we have not given distribution maps 
for them. 
Albizia lophantha appeared for the first time at the re-survey. 
It occurred at three sites. At each of the first two (plots 25 
and 26 in the Olifantsbos area), only one individual over 1,8 m 
in height was found. At the third site (plot 75) 227 plants 
under 1,8 m tall were recorded. Between the surveys a fire 
burnt a large area around, and including, plot 75. The sudden 
abundance of A. lophantha after the fire, which can be ex-
plained in the same way as was Eucalyptus lehmannii at the 
same plot, underlines the enormous invasive potential of this 
species after fire. 
Hakea suaveolens also appeared for the first time at the re-
survey. It was recorded in only one plot where it occurred 
at low density with some tall individuals (Tables 2 & 3). 
This represents a penetration into the northwestern part of 
the Reserve from a relatively light infestation occurring mainly 
on the recreation area at Perdekloof. Since Perdekloof and 
the Reserve are both administered by the Cape Divisional 
Council we urge that this minor infestation be eradicated at 
source. 
lRptospermum laevigatum did not extend its range over the 
monitoring period but had increased in density (Table 2). Two 
characteristics contribute to the high invasive ability of this 
species: it regenerates vigorously from seed even in the ab-
sence of fire, and it coppices when felled above ground level. 
In contrast with most other invasives, it is difficult to distin-
guish, in the young stages, from some members of the in-
digenous flora and therefore its eradication may be crucially 
delayed. 
We feel that the seven remaining species of Table 1 present 
no serious threat to the indigenous vegetation of the Reserve. 
Acacia mearnsii, although it can be a dangerous invader be-
cause it spreads both far afield by seed and locally from cop-
pice, has not increased its I OJo infestation in 1966 and is a 
priority on the eradication programme of the authorities. 
Cupressus macrocarpa and Lantana camara were both eradi-
cated before the second survey. Although Table I shows a 
first occurrence of Myoporum serratum, Phoenix sp. and 
Pinus halepensis in the second survey, this could be a field 
error: One or more of these species may have been missed, 
or taken as a planted specimen, in the 1966 survey. Finally, 
Pinus pinea, although it increased its distribution by one site 
(Table 1), had not increased in density (Table 2). It has a 
longer youth phase than the other two pines and the heavy 
seed it eventually produces falls close to the parent tree, 
producing only a local (though dense) infestation if not 
checked. 
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Discussion and Conclusions 
Our study of alien invasives at Cape Point has established 
general trends and principles which need further investigation. 
We have shown that three Australian acacias (A. cyclops, 
A . longifolia and A. saligna) together pose the greatest threat 
to the natural vegetation of the Cape of Good Hope Nature 
Reserve. We have attributed their success to their adaptability, 
their efficient seed dispersal and their aggressive colonization. 
Although each species apparently invades a different habitat 
most rapidly (A. cyclops the drier, A. saligna the intermediate 
and A. longifolia the wetter situations), they are all able to 
establish significant infestations in less suitable habitats when 
their seeds are introduced into such areas in sufficient quan-
tities. The same pattern is seen in P. pinaster and may in time 
become evident for other species. For purposes of effective 
management, it is necessary to know both the habitats which 
are most prone to invasion by a particular species and the 
total range of habitats in which the species can become 
established. 
We have noted the role of fire in promoting colonization 
of A. cyclops and the role of animals in its seed dispersal. 
In the case of P. pinaster fire acts in a different way (Taylor 
& Macdonald 1985). How does fire affect the behaviour of 
other invaders? What are the dispersal mechanisms and 
agents of each species? Some invaders, for example Eucalyp-
tus spp., seem to spread slowly from large source areas while 
others, such as the Acacia spp., tend to be distributed far 
and wide, even from small infestations. How does the proxi-
mity to dense stands affect the rate of spread of each species? 
And, most important, what is the time scale involved in each 
case? Some natural communities appear to be more prone to 
invasion than others; thickets for instance, have so far resisted 
dense invasion of all species except A. cyclops (Table 6). How 
and to what degree does each community resist invasion? 
These are but a handful of the questions that come to mind. 
For satisfactory answers, the autecology of each invader and 
the dynamics of the displacement process whereby indigenous 
species give way to aliens need to be fully studied. Now that 
the authorities are engaged in a long-term eradication pro-
gramme, the time is opportune to initiate a series of such 
studies, the results of which should be used to improve and 
refine the methods of control. 
The record of alien encroachment of the reserve over this 
approximately thirteen-year period presents a dismal picture. 
Invasions increased in area, density and number of species. 
Until the late 1970's control was sporadic, mainly for want 
of funds. Since then, happily, the position has greatly 
improved. 
The early pleas and warnings (Taylor 1969) were followed 
and strongly reinforced by the creation of the Fynbos Biome 
Project (Kruger 1978) which, with its aim of providing sound 
ecological knowledge to improve fynbos management, at last 
supplied the impetus for the authorities to embark on a realis-
tic plan of alien eradication. Since 1980 excellent progress has 
been made, thanks to an improved supply of labour, equip-
ment and, above all, expert supervision. The next step is to 
incorporate fundamental knowledge into a set of principles 
of action. We hope that the following practical considera-
tions arising from our study may be helpful. 
The first concerns priorities. At Cape Point, the priority 
given to Pinus pinaster was perhaps justified because it was 
the easiest and quickest to remove with the limited resources 
then available. As a general principle, however, we feel that 
species that regenerate from coppice as well as from seed 
should have highest priority because the subsequent poisoning 
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of stumps is time consuming and expensive. But delay only 
compounds the problem by giving more time for seed to 
spread, new colonies to form and older colonies to increase 
in size, making their eventual removal more costly still. At 
Cape Point, important coppicers are A. sa ligna, L. laevigatum 
and the Eucalyptus spp. Many coppicers form lignotubers 
at a young age, portions of which will resprout if left in the 
ground when seedlings are clumsily pulled up by hand. 
Next in priority should be species that are sparsely dis-
persed at great distances from their source, especially those 
that regenerate en masse after fire. A. longifolia and Albizia 
lophantha are good examples at Cape Point. It is important 
that the supervisor should know the localities of small in-
festations thoroughly, and that the team, or special indivi-
duals, have the mobility and equipment to eradicate these 
before a wild fire occurs. Large, dense thickets that have al-
ready destroyed the structure of the natural vegetation should 
be given lower priority. In some cases these may even be left 
until more is known about the best means of attack, espe-
cially in the field of biological control (Taylor 1969). Finally, 
species with a low invasive potential, or those whose heavy 
seeds are not carried far from the parent (e.g. P pinea), should 
have lowest priority rating. 
The initial clearing, however thorough, is by no means the 
end of the job. Follow-up operations are at least equally im-
portant (Fenn 1980). Detailed weeding instructions must be 
written into the original plan and realistically funded, with 
special provision for unforeseen wild fires. Weeding is impor-
tant not only in burnt areas, however. Our data showed dense 
seed regeneration of P pinaster after felling, even without 
fire. In fact, any areas that have been disturbed, by whatever 
cause, are suspect and need watching. If Vasco da Gama Peak 
had been weeded after the erection of the military installa-
tions, the cost of eradication of A. cyclops then would have 
been a small fraction of what it will be now. Effective con-
trol can only be achieved through sustained planned effort, 
until the last vestiges of the invader are removed. A major 
drawback in attempting complete eradication on a limited 
area is, of course, the continuing reinfestation from outside 
its boundaries. Close liaison between the controlling authori-
ties of public land and a State-aided scheme for eradication 
on private land in special cases like the southern Cape Penin-
sula Mountain Chain, would be the ultimate solution here. 
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